There are most important strategic significance in our country as well as the carrier rocket, ballistic missiles, the development of the manned space engineering that GPS signal simulation of satellite navigation system has. The structure and principle of GPS navigation and positioning signal were discussed in detail in this paper, with practicality as the starting point, the navigation message is transmitted by the use of pseudo random noise code phase-modulated signal, and the method of direct sequence spread spectrum modulation system is used to simulate the signal of GPS satellite orbit based on the MATLAB/Simulink platform. Then the simulation research and analysis of C/A code and P code in the frequency domain and time domain with it`s correlation is carried on, at the same time, the C/A code frequency domain is captured by using the fast Fourier transform method (FFT).finally the space transmission characteristics of GPS signal is simulated under Gaussian noise.it is show that the simulation result is close to the theoretical value, and the accuracy is better.
INTRODUCTION
GPS (Global Positioning System) System is based on satellite radio navigation and Positioning System, which has the interest in land, Marine, aviation and spaceflight, Global, all-weather, continuous and real-time navigation Positioning and timing functions, and it can provide all kinds of users with precision of three-dimensional coordinates, speed and timing services. It is the most mature technology who has practical a satellite navigation and positioning system. what`s more, currently, it has been widely used in topographic survey, traffic management, navigation, field exploration and other fields.
GPS satellite signal simulator can fully simulate carrier flight receiver encountered in the process of all kinds of complicated situation, provides the simulation results, improve the measurement scheme, effectively reduce the risk of use, improve the success rate of the test. This research has been carried out earlier in foreign country and has been successful, while the domestic sector is still blank in our country. Therefore, the development of GPS signal simulator has great strategic significance for the establishment and development of our satellite navigation system and carrier rocket, ballistic missile and manned space engineering.
GPS SATELLITE ORBIT AND NUMBERING
The GPS constellation configuration includes 24 working satellites, which distributed in six orbital planes, with four satellites on each orbit [1] . The simulation of satellite orbit distribution is shown in figure 1 .
Its characteristics are: the four satellites in each orbital plane are not evenly distributed, although the orbits of the orbits are evenly spaced, but the satellite spacing of each orbital plane is unequal. The advantage of this configuration contains first: it can achieve the best visibility of the satellite, that is, when a satellite fails, it will minimize the overall impact of the system and guarantee the stable work of the system. Second: this configuration ensures that a certain redundant satellite is available for observation in the higher latitudes.
In navigation, PRN Numbers are commonly used in satellites. the GPS satellite has its own numbering method according to the different purposes of the application. The PRN numbering method is used in this paper. By the end of 2008, the GPS system contains 31 in-orbit satellites, with a 2-32 PRN code number [1] .
GPS SIGNAL STRUCTURE AND CHARACTERISTICS
The GPS satellite launch signals contain three components: carrier, ranging, and data (navigational cables).The range codes are pseudo-random codes C/A Code and Precise Code. The carrier signal use the L frequency band, which consists of L1 and L2 components. The center frequency of L1 is 1575.42 MHz, while L2 is 1227.6MHz. There are two advantages to choose L frequency: one is that its channel bandwidth is easy to allocate, and the other is the delay of the ionosphere. To better determine and compensate the delay caused by the ionospheric effect of different frequency signals GPS signal adopts the dual-frequency structure.
As it shown in figure 2 , the baseline clock frequency of the GPS signal Use the frequency synthesizer to generate the various frequencies required. Two carrier [2] 
Ranging code
The GPS provides two kinds of ranging codes: one is C/A code, for civilian use, the other is P code, only for authorized user (military protection password).
The C/A code is produced by two 10-bit shift registers 1 G and 2 G . The two registers return to the whole 1 state under the influence of "1" pulse at the end of each Sunday [1] . The m sequence 1 G and 2 G which code length is and the period is 1ms is generated by the driver of the clock whose code rate is 1.023MHz. The characteristic polynomial of 1 G and 2 G is:
Based on these two polynomials, two determined m sequences are generated, then the Phase selector (Phase selector) is generated, which makes different GPS satellite C/A generators produce different C/A codes.
The two phase selectors of 2 G are used to produce the delayed output
, and then the C/A code is obtained by adding the two phases ） （t
In the formula, c T is ns ms 5 . 977 1023 / 1  which is the corresponding time for a code element; i N is the difference of the code phase difference between ） （t
The P code is generated by add up the two mode of m sequence which is generated by two complex pseudo noise subcodes X1 and X2 with a total of 12 linear shift registers (LFSR) [2] . The characteristic polynomial of the two 12 LFSR of X1 is:
The characteristic polynomials of the two 12 LFSR in X2 are:
The m sequence generated by LFSR of grade 12 has a code element of
; The m sequence generated by two 12 LFSR will constitute 16769025 yards. It can be seen that the specific generation of P code is more complicated than C/A code.
Exclusive OR operation rules
Exclusive OR operation rule are shown in the following formula.
Suppose binary signals: "1" represents binary "0", "-1" means binary "1", and then there is
The following is the Simulink simulation of C/A code and P code, 
FFT frequency domain capture
FFT is a kind of DFT efficient algorithm, called Fast Fourier transform [6] , which is gained by improve the discrete Fourier transform algorithm according to the odd, even, virtual and real characteristics of discrete Fourier transform.
By analysis,the convolution of the time domain is equivalent to the multiplication of the frequency domain,the Fourier transform of the relevant output
,and ) (f X ) (f Y is the Fourier transform of input signal and local signal.To calculate the output of the time domain,the output of the frequency domain is required.Here need inverse Fourier transform
In the above equation (7), the calculation is aimed at the continuous system, while for the discrete system, the integral result ) ( z n needs to be calculated by the correlation operation:
Where: ) (m x is input the signal, ) ( m n y  for local signals.
Here take the discrete Fourier transform (DFT) for ) ( z n and then: .The formula can also be expressed as:
According to formula (11), the relevant values of input signal and local signal can be obtained.
The FFT based signal acquisition is applicable to the operation of data blocks, in other words, the real-time requirement is not high. The FFT capture algorithm can search N grids at a frequency point, and N represents the number of sampling points of 1ms. 
D CODE MODULATION
The modulation process is divided into two steps: pseudo-random code spread spectrum and carrier modulation.
To realize spread spectrum, the pseudo-random code is modulated by the D-code which is 50MHz.For example, modulating C/Acode and forming composite code Through the signal modulation, the original D code was changed from smaller one into frequency band is wider and the frequency is higher modulation signal, so it can save the satellite power and enhance signal anti-jamming and secrecy at the same time. The carrier signal L1 and L2 after modulated is called the GPS signal, and the generating principle diagram of it is shown in figure 9 below. 
C/A CODE CORRELATION
The good self-correlation and intercorrelation of C/A code for GPS is the key of correctly receive ring demodulating signals and realizing the distance measurement [5] . The autocorrelation function of C/A code can be normalized as: When the phase error of C/A code is 0,the self-correlation value reaches maximum value of 1;While the code phase error is a code element, the autocorrelation value is approximately 0, in other words, there is no correlation.
As shown in figure 11 to C/A code of autocorrelation and cross correlation simulation waveform, the waveform diagram can be seen when C/A code phase error to zero since the correlation peak 1,and when the phase error in the code is a code phase, the correlation is approximate 0, consistent with the actual result. The input values of each parameter in MATLAB simulation are as follows: enter the number Pcode=200; enter the numbershift=10;enter a=1;enter a=0;enter the numbershift=100.
GAUSSIAN NOISE INTERFERENCE SIMULATION
In the navigation system, the noise comes mainly from the propagation path and the instrument itself. It can be believed that the noise received by the antenna is mainly gaussian white noise. The GPS signal is affected by the noise level during transmission. The signal received on the ground is very weak and the signal power is usually much lower than the noise. In the signal simulation model, the C/A code power can be represented by the signal amplitude A C P / . A is the signal amplitude. The absolute size of signal power is not practical, and the GPS receiver is more sensitive to SNR because of the interference noise. Therefore, the simulation of noise is of great significance to the setting of SNR. The signal-to-noise ratio is defined as the ratio of signal power to noise power. 
CONCLUSION
In this paper, the structure and composition of the GPS signal, track simulation, and the pseudo random noise code (C/A code and P code) and correlation analysis and D code modulation and spread spectrum method are introduced in detail based on practical application, then studied the capture method of frequency domain based on fast Fourier transform; Whereafter the principle of gaussian white noise of GPS signal and its interference with the space transmission characteristics are discussed. Finally,
The related principles and algorithms are simulated by MATLAB/Simulink. The experiment shows that the simulation results and waveform display are in accordance with the theoretical values. In the experiment, the research of signal interference (such as multipath interference [6] ) and related algorithms (kalman filtering) needs to be further studied. 
